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SPECIFICATION 
1. Title of the Invention 

Method of Manufacturing Semiconductor Integrated 
Circuit 

2- Scope of Claim for Patent 

1) A method of manufacturing a semiconductor integrated 
circuit including a MISFET which consists of a low impurity 
concentration region in which source and drain diffusion 
layer regions are closed to' a channel forming region and a 
high impurity concentration region other than the above 
region, characterized in that when said low impurity 
concentration diffusion layer region and said high impurity 
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concentration diffusion layer region are formed, the 
thickness of a gate insulating film on a region where said 
low impurity concentration diffusion layer is formed is 
thicker than that of a gate insulating film on a region 
where said high impurity concentration diffusion layer is 
formed and an ion implantation is executed by using those 
gate insulating films and a gate electrode as masks. 
3 . Detailed Description of the Invention 
[Industrial use of the Invention] 

The present invention relates to a method of 
manufacturing a semiconductor integrated circuit including 
an MIS field effect transistor (FET) which consists of a low 
impurity concentration region in which source and drain 
diffusion layer regions are .closed to a channel forming 
region and a high impurity concentration region other than 
the above region. 
[Prior Art] 

In order to realize a high voltage withstanding of a 
MISFET, at the present time, there is widely used a 
structure in which on end portions of source and drain 
diffusion layer regions on the side of a channel forming 
region, diffusion layer regions having the same conductivity 
type and a relatively low impurity concentration are 
provided. Pigs. 2(a) to (e) show a method of introducing . 
impurities into a source region and a drain region in the 
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method of manufacturing a MOSFET having such a structure. 
First, an ion implantation of phosphorus 4 of a low dose 
such as about 1 x 1013/cmS i$ performed by using a 
polys ilicon gate electrode 3 formed on a P type silicon 
substrate 1 through a gate oxide film 2 as a mask (Pig. 
2 (a) ) , After the gate electrode 3 and a region to be set as 
a low impurity concentration region in the source and drain 
diffusion layers are covered by a photo resist film 5 (Fig. 
2(b)), the ion implantation of phosphorus of a high dose 
such as about 5 x 10"/cma is again executed (Pig> 2 (c)). 
After the photo resist film 5 is removed (Fig. 2(d)), a heat 
treatment is performed, thereby forming the 'source and drain 
diffusion layer regions of the MOSFET having a high voltage 
withstanding structure having N type diffusion regions 6 and 
7 6f a low impurity concentration and a high impurity 
concentration (Fig. 2(e)). when the MOSFET including the 
source and drain low impurity concentration diffusion layers 
6 formed by the above-mentioned processes is used, an 
electric field concentration in the. drain diffusion layer is 
relieved as compared with that of the normal MOSFET, so that 
a voltage withstanding between the source and the drain is 
improved . 

In the recent semiconductor integrated circuit device, 
a technique to integrate the MISFET which intends to realize 
a high voltage withstanding as mentioned above and a fine 
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MISFET which intends to realize a high processing speed and 
a high integration onto the same substrate is important, in 
case of integrating the FET which intends to realize the 
high processing speed and high integration and the FET which 
intends to realize the high voltage withstanding on the same 
substrate, it is necessary to conquer the following problem 
point. That is, in the FET which intends to realize the 
high processing speed and high integration, it is necessary 
to relatively thin the thickness of gate insulating film 
and, in the FET which intends to realize the high voltage 
withstanding, it is necessary to relatively thick on the 
thickness. in the conventional semiconductor device, 
however, since the above-mentioned two kinds of FETs are 
formed on the same gate dielectric film, it is very 
difficult to simultaneously satisfy the realization of high 
processing speed and high integration and the realization of 
high voltage withstanding. As means for conquering the 
problem point, the semiconductor device having a structure 
in which a gate dielectric film having two kinds or more of 
film thicknesses is provided on the same substrate has been 
disclosed in Japanese Patent Application No. S3-201473 
according to the patent application by the same applicant as 
the present invention. Figs. 3(a) to (d) show an example of 
a process for forming a gate oxide film in the above- 
mentioned semiconductor device. The process will now be 
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explained hereinbelow. First, a field oxide film 8 is 
formed on the P type Si substrate 1 except for a device 
region by a normal selective oxidation method and, after 
that, the oxide film remained on the device region is 
eliminated (Fig. 3(a)). By a heat treatment in dry oxygen, 
the gate oxide film 2 of 1800 A is formed on the whole 
surface of a wafer including the device region (Fig. 3(b)). 
After a portion except for the device region, in which a 
. high voltage withstanding N channel MOSFET is formed, is 
covered by the photo resist film 5, the gate oxide film 2 in 
the portion of the above-mentioned device region is removed 
by a wet etching by hydrofluoric acid (Fig. 3(c)). 
Subsequently, the photo resist film 5 is eliminated by a 
resist ashing using 0 2 plasma and, after that, the gate 
oxide film having a thickness of 400 A is formed on the 
whol« surface of the wafer including the device region by 
the heat treatment in dry oxygen. By the above-mentioned 
process,' a gate oxide film 21 having a thickness of 2000 A 
can be formed on the device region of the N type FET of a 
high voltage withstanding and a gate oxide film 22 having a 
thickness of 400 A can be formed on the device region of the 
N type FET of a high integration and a high processing speed 
(Fig. 3(d)). 

[Problems sought to be Solved by the Invention] 
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Each of the manufacturing methods shown in Figs. 2 and 
3 is a manufacturing method suitable for forming the MISFBT 
which intends to realize the high voltage withstanding and 
the MISFET which intends to realize the high processing 
speed and the high integration on the same substrate. By 
combining both of the manufacturing methods, the high 
voltage withstanding MISFET and the high processing speed 
and high integration MISFET can be formed on the sa*>e 
substrate and. further, the thickness of gate instating 
film can be thicken in the high voltage withstanding FET and 
it can be thinned in the high processing speed and high 
integration FET. m case of eimply combining ^ 
manufacturing methods, however, the nunfcer of processes 
added in correspondence to those objects is obtained by 
simply adding, so that there is such a problem that the 
number of processes remarkably increases as compared with 
that of the manufacturing procedure of the conventional 
standard MISFET, 

It is an object of the present invention to provide a 
-nethod of manufacturing a semiconductor integrated circuit 
in Which even when a high voltage withstanding MISFET is 
integrated together with the different kind of MISFET on the 

same semiconductor snh<si-7-at-= • 

uccor substrate, the number of processes is 

small. 

[Means of Solving the Problems] 
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In order to accomplish the above object, there is 
provided a method of manufacturing a semiconductor 
integrated circuit including a MISPET which consists of a 
low impurity concentration region where source and drain 
diffusion layer regions are closed to a channel forming 
region and a high impurity concentration region other than 
the above region, wherein when the low impurity 
concentration diffusion layer region and the high impurity 
concentration diffusion layer region are formed, the 
thickness of a gate insulating film on a region where the 
low impurity, concentration diffusion layer is formed is 
thicker than that of a gate insulating film on a region 
where the high impurity concentration diffusion layer is 
formed and an ion implantation is executed by using those 
gate insulating films and a gate electrode as masks. 
[Operation] 

By doping impurities into a region having different 
gate insulating films due to an ion implantation, diffusion 
layer regions having two kinds of impurity concentrations 
can be formed by the ion implantation of only once. 
Consequently, the low impurity concentration region and the 
high impurity concentration region in the source and drain 
diffusion layers of the MISFET which intends to realize a 
high voltage withstanding can be formed ' together with the 
source and drain diffusion layers of the . M i SFET which 
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intends to, for example, realize a high processing speed and 
a high integration on the same semiconductor substrate by 
the same processes, so that the number of processes can be 
reduced. 
[Embodiment] 

Pigs. 1(a) to (e) show manufacturing processes in an 
embodiment of the present invention with respect to a 
portion of a high voltage withstanding MOSFET shown on the 
left of each diagram and a portion of a MOSFET of a high 
processing speed and a high integration on the same 
substrate shown on the right of each diagram, respectively. 
The same reference numerals are applied to portions common 
to those in Figs. 2 and 3 . m a manner similar to the 
method shown in Fig. 3, the gate oxide film 2 of 1800 A is . 
formed on the whole surface on the p type Si substrate (Fig. 
1(a) ). By the selective etching and the heat treatment in 
dry oxide to the oxide film, the gate oxide films 21 and 22 
of two kinds of film thicknesses are formed (Fig. i (b ) ) . • m 
this instance, in the high voltage withstanding MOSFET, the 
thickness of gate oxide film 22 on the region where the low 
impurity concentration diffusion layer is formed is set to 
2000 A and the thickness of gate oxide film 21 on the region 
where the high impurity concentration diffusion layer is 
formed is set to 400 A. m the high processing speed and 
high integration MOSFET , the gate oxide film 21 having the 
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film thickness of 400 A is formed. The gate electro^ 3 is 
made of polysilicon (Flg . 1(c)) ^ ^ ^ ^ 

implantation of phosphorus 4 is execute in a self-aligning 
manner by using the gate electrode 3 as a mask ,Fi g . 1(d)). 
As ion implanting conditions at that time, P 31 .ion i s used, 
an acceleration voltage is set to 90 kev. and a dose is set 
to 3.5 x 10»/cm*. In ^ instMeei , doa# of p ^_ ion ^ 

which reaches the P type silicon substrate depends on the 
thickness of gate oxide film on the surface of the 
substrate. As the thickness of gate oxide fil m lt thlcker , 
the dose Of P31 . ion which reaches the. silicon substrate is 
smaller, before, when a heat treatment is executed in a 
nitrogen atmosphere, Pjl .i on is diffused and activated, and 
the N type diffusion layer is forced (Pig. x( .,,. ^ 
diffusion layer under the gate oxide film 22 having a film 
thickness of aooo X becomes the source and drain regions S 
xn the N type low impurity concentration diffusion layer and 
the diffusion layer under the gate oxide film 21 havin? . 
«ta thickness of 400 A becomes the source and drain region 
7 in the N type high impurity concentration diffusion layer 
Concentration distributions of the above diffusion layers 

are shown in Figs. 4 and 5 Pio a. 

3 - Flg ' 4 sh °ws the concentration 

distribution of the w v. • ^ . 

tne N type high impurity concentration 

diffusion layer 7 c 

Y ' Fig - 5 shows ^e concentration 
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distribution of the » type low impurity concentration 
diffusion layer 6. In both of the graphs, a line u denotes 
an * type concentration distribution and a line 12 indicates 
a P type concentration distribution. As win be understood 
fro. the graphs, the » type high impurity concentration 
diffusion layer 7 has a concentration distribution suitable 
for driving the F ET of the high procesains speed ^ ^ 

integration . The N type low impurity concentration 
diffusion iayer 6 has an enough concentration distribution 
for relieving the electric field concentration in the drain 
portion in the high voltage withstanding FET. 

According to the above-mentioned method. the 
manufacturing processes according to the conventional method 
shown in Fig. 3 ^ whieh the ^ ^ ^ ^ ^ 

Mr*, of film thicknesses is formed on the same substrate 
are .not changed at all. only the thickness of gate oxide 
film of the source and drain portions in the high voltage 
withstanding M0SPET o£ . pacCarn to ^ ^ 

thickness into two kinds of thicknesses by an etching is 
changed, so that the high voltage withstanding PET as shown 
m Fig. 2 can be formed together with the PET of the high 
processing speed and high integration on the same substrate 
That is. as compared with the case where the conventional 
methods in Fias 2 -> 

Figs. 2 and 3 are combined, the processes of 

Fx 3 s. 2 (a, and «b, in the forming processes of the low 
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impurity concentration diffusion layer shown i n Figs. 2 can 
be omitted. 

[Effects of the Invention) 

According to the invention, by using cha processes on 
the basis of the method in which the gate insulating films 
having the different thinnesses for the high voltage 
withstanding „I SFET Mj the high processlng ^ ^ ^ 
integration MISFET are formed on the same substrate and 
which has already been filed, the pattern to separate the 
«ilm thickness of gate insulating film in che souroe ^ 
arain portions of the high voltage withstanding MOSFET into 
two kinds of thicknesses is merely prepared, so that the 
source and drain portions of the high voltage withstanding 
MISFET and, for example, the MiSFET of the high processing 
speed and the high integration can be simultaneously formed 
by the ion implanting process of once. Therefore, it is 
extremely effective in reducing the number of processes at ' 
the time of the manufacturing of the semiconductor 
integrated circuit including the high voltage withstanding 
«ISFET requiring the source and drain diffusion layer 
regions of the high and low impurity concentrations. 
*■ Brief Description of Drawings 

K.) to ,e, are cross sectional views 
sesuentiauy showing a manufacturing process i n one 
Pediment of the present invention, in each of which a 
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portion of a high voltage withstanding MOSFET is shown on 
the left and a portion of an MOSFET of a high processing 
speed and a high .inflation is shown on the right 
respectively, Plgs . a Co (e) are oross ^ 

sequentially showing manufacturing processes of a 
conventional high voltage withstanding MOSFET; Figs. 3,a, to 
(d) are cross sectional views sequentially showing a process 
in which two Kinds of gate oxide fil»s are formed on the 
same semiconductor substrate and which has already been 
filed; Fig. 4 is a concentration distribution graph of a 
high impurity concentration N type diffusion layer formed 
according to the embodiment of the present invention; and ' 
Fig 5 is a concentration distribution graph of a low 
impurity concentration N type diffusion layer. 

1= f type silicon substrate. 2: gate oxide film of 1600 
A, 21, gate oxide film of 400 A, 22: gate oxide film of 2000 
A. 3," gate electrode, 4: phosphorus ion. 6= source and drain 
diffusion layers of * type low impurity concentration, and 
7: source and drain diffusion layers of > type high impurity 
concentration . 
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[Fig. 1] 

1 - - - Silicon substrate 

2 . , . Gate oxide film of 1800 A 

3 ... Gate electrode 

6 , . . Source and drain diffusion layers of low impurity 
concentration 

7 . . . Source and drain diffusion layers of high impurity 
concentration 

21 ... Gate oxide film of 400 A 

22 . . . Gate oxide film of 2000 A 

[Fig. 4] [Fig. 5] 

a) , . Impurity concentration 

b) . . Depth of diffusion 
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